Introduction
Polyoxometalates (POMs) are a kind of outstanding inorganic building blocks for the construction of novel organic-inorganic hybrids, owing to their structural variety and diversity in coordination patterns, sizes and shapes [1 -3] . During the development of POM-based hybrids, transition metal complexes (TMCs) have been employed to make full use of the abundant negative charges and surface oxygen atoms of POMs, which can easily coordinate with each other to obtain extended structures [4 -6] . In the constructions of these POMbased hybrids, the TMCs play an important role as linkers, building units and templates [7, 8] . There are plenty of TMCs owing to the fact that many proper transition metal ions and organic ligands are available. Recently, the investigation of the role of the ligands in developing novel TMCs to modify POMs has become an appealing branch of POM chemistry.
The selection of proper organic ligands plays an important role in constructing POM-based hybrids. There are many factors that influence the selection. One is the nature of the donor elements, such as N, S, O and others [9 -11] . Ligands that contain N donor atoms are particularly important candidates owing to their strong coordination capability and large varieties.
Another factor is the selection of rigid [12] or flexible ligands [13] . Owing to their relatively predictable structure character, rigid organic ligands are employed in the construction of POM-based hybrids, like 2,2 -[14], 4,4 -bipyridine [15] and 4,7 -phenanthroline [16] . We have designed and synthesized a special ligand H 2 biim (H 2 biim = 2,2 -biimidazole) that contains four N donor atoms [17, 18] 
Results and Discussion

Structure description
The crystal structure analysis shows that compound 1 consists of two kinds of clusters: a Wells-Dawson (17) Å. All these bond lengths are within the normal ranges and in close agreement with those described in the literature [19] .
In compound 1, there are three crystallographically independent Cd II ions with the same octahedral coordination mode: coordinated by four N atoms from two H 2 biim ligands (N2, N4, N5, and N8 for Cd1; N10, N12, N14, and N16 for Cd2; N18, N20, N21, and N23 for Cd3) and two O atoms from two polyoxoanions (O19 and O36 for Cd1; O10 and O23 for Cd2; (16) ( Fig. 1 2 ] 2+ subunits by offering six terminal atoms from two equatorial positions. Thus, a layer is formed. Ignoring the organic ligands, the framework is of a honeycomb type with triangular channels, as shown in Fig. 2 . Due to the size of the pores, the framework is filled and stabilized by the H 2 biim ligands coordinated to Cd II in the pores (Fig. 3) .
The crystal structure contains large solventaccessible voids of about 330 Å 3 (PLATON [21] ) which make the material a potential candidate for applications as, e. g., gas absorption.
FT-IR spectrum
The IR spectrum of 1 shows a band at 1020 cm −1 attributed to ν(P-O) and bands at 978, 911 and 791 cm −1 assigned to ν(W=O) and ν(W-O-W). The bands in the range between 1623 and 1165 cm −1 belong to the H 2 bim ligands.
Cyclic voltammetry
The electrochemical behavior of 1-CPE electrodes was investigated. The cyclic voltammograms in 0.1 M H 2 SO 4 + 0.5 M Na 2 SO 4 aqueous solution at different scan rates are shown in Fig. 4 in the potential range from +150 to −780 mV. There exist three reversible redox peaks I-I , II-II and III-III with the half-wave potentials E 1/2 = (E pa + E pc )/2 at −153 (I-I ), −432 (II-II ) and −664 (III-III ) mV (scan rate: 100 mV · s −1 ). The redox peaks I-I , II-II and III-III correspond to three consecutive two-electron processes of the W centers [22] . The peak potentials change gradually with the scan rates from 40 to 340 mV s −1 : the cathodic peak potentials are shifted to the negative di- (Fig. 5 left) , three reduction peak currents increase, while the corresponding oxidation peak currents decrease which suggests that nitrite is reduced by two-, four-and six-electron reduced species of POM anions. These three reduced species all exhibit good electrocatalytic activity toward the reduction of nitrite. Fig. 5 (right) shows cyclic voltammograms for the electrocatalytic reduction of H 2 O 2 at 1-CPE. With increasing concentration of H 2 O 2 , the third reduction peak currents increase gradually, while the corresponding oxidation peak currents gradually decrease. However, the first and second redox peaks remain almost unchanged indicating that the six-electron reduced species of the polyoxoanions presents electrocatalytic activity for the reduction of H 2 O 2 .
Photocatalytic activity
The photocatalytic activity of compound 1 was investigated by the degradation of a methylene blue (MB) solution under UV irradiation. 100 mg of compound 1 was suspended in 0.02 mmol L −1 MB aqueous solution (250 mL) and magnetically stirred for about 10 min to ensure the equilibrium in the dark. The solution was then exposed to UV irradiation from an Hg lamp with continuous stirring. Then 5.0 mL samples were taken out every 20 min for analysis by UV/Vis spectroscopy. It is obvious from Fig. 6a that the absorption peaks of MB decreased with increasing reaction time, and the degradation of MB is 66 %. This result shows that compound 1 owns good photocatalytic activity for the degradation of MB. 
Conclusions
Experimental Section
Materials and methods
All reagents and solvents for syntheses were purchased from commercial sources and used as received. Elemental analyses (C, H and N) were performed on a Perkin-Elmer 2400 CHN elemental analyzer. The IR spectrum was obtained on an Alpha Centaur FT/IR spectrometer from a KBr pellet in the 400 -4000 cm −1 region. Fluorescence spectra were carried out on an F-4500 spectrofluorometer equipped with a 450 W xenon lamp as the excitation source. The electrochemical measurements were performed with a CHI 440 electrochemical workstation. A conventional three-electrode system was used. A SCE was used as a reference electrode, and a Pt wire as a counter electrode. A chemically bulkmodified carbon-paste electrode (CPE) was used as the working electrode. UV/Vis absorption spectra were obtained using a SP-1900 UV/Vis spectrophotometer. (5541) 
Synthesis
X-Ray diffraction study
X-Ray diffraction analysis data for compound 1 were collected on a Bruker Smart Apex CCD diffractometer with MoK α radiation (λ = 0.71073 Å) at 293 K. The structure was solved by Direct Methods and refined on F 2 by full-matrix least-squares methods using the SHELXTL package [23] . All non-H atoms were refined anisotropically. During the refinement, the restraint command 'ISOR' was used to refine some 
non-H atoms with ADP and NPD problems. The hydrogen atoms of the organic ligands were generated geometrically, while the hydrogen atoms of the water molecules could not be located and were included in the final molecular formula only. The absence of higher symmetry was checked with PLATON [21] . Refinement of the Flack x parameter indicated inversion twinning of the crystal under study. Selected bond lengths and angles are listed in Table 1 . A summary of the crystallographic data and structure determination is provided in Table 2 . CCDC 1005692 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
Preparation of the 1-CPE
The bulk-modified CPE of compound 1 was used as the working electrode, which was prepared by the following process: 90 mg of graphite powder and 8 mg of 1 were mixed and ground together in an agate mortar to achieve a uniform mixture, and then 0.1 mL of Nujol was added with stirring. The homogenized mixture was packed into a glass tube with a 1.5 mm inner diameter, and the tube surface was wiped with weighing paper. The electrical contact was established with a copper rod through the back of the electrode.
